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This study adopts the economic approach to fertility demand
developed by Becker (1965) to explain differences in the number of
children ever born to married couples with the micro census data of
Hong Kong in 1976.
This study further adopts a specification due to Anderson
(1983) for estimating fertility demand so as to incorporate data of
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empirical rinaings are usea to explain part oi tine fertility
decline in Hong Kong between 1961 and 1981. The result generally
supports the hypothesis that fertility could be viewed as an
economic choice in which traditional income and price variables
matter and can be used to account for differential fertility
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1CHAPTER 1
INTRODUCTION
This study attempts to explain differences in the number of
children ever born to married couples. The analysis adopts the
economic approach to fertility demand developed by Becker (1965).
The model is applied to the micro census data of Hong Kong in 1976.
The empirical findings are used to explain part of the fertility
decline in Hong Kong between 1961 and 1981.
The growth of local population was heavily influenced by
natural increases, which contributed to almost 75% of the population
growth between 1951 and 1976 (see table 1.1). It is therefore
worthwhile to study the aspect of natural increase rather than
migraton in studies of local population changes. As the mortality
rate became steady but the fertility rate fell inexorably since the
1960's, we concentrate only on*the change of fertility rate in this
study (see chart 1.1).
Chart 1.1 shows that Hong Kong experienced her demographic
transition marked by a shift from the old balance of high birth and
death rates to a new balance of low birth and death rates in the
2TABLE 1.1
DEMOGRAPHIC INDICATORS OF POPULATION INCREASE,
BY QUINQUENNIAL YEARS 1951-1981
Period Crude Crude Natural
Birth Rate Death Rate Increase Rate
1951-1956 33.1 (78.8) 8.9 (-21.2) 24.2 (57.6)
1956-1961 36.3 (86.3) 7.2 (-17.1) 29.1 (69.2)
1961-1966 33.1 (118.2) 6.2 (-22.1) 26.9 (96.1)
1966-1971 23.5 (100.0) 5.4 (-23.4) 18.0 (76.6)
1971-1976 19.4 (103.8) 5.5 (-29.4) 13.9 (74.4)
1976-1981 19.6 (54.9) 4.6 (-12.9) 15.0 (42.0)
Notes: 1. Crude birth rate is defined as the number of live births
per 1,000 population in the middle of a year.
2. Crude death rate is defined as the number of live deaths
per 1,000 population in the middle of a year.
3. Natural increase rate is defined as the difference
between crude birth rate and crude death rate in one
calendar year.
4. Percentage share in population growth are shown in
parenthesis.
Sources: Hong Kong Statistics 1947-67.
Hong Kong Census 1981, Main Report.
3Sources: 1. Hong Kong Statistics, 1947-67.
2. Hong Kong Population Census, Main Report, various issues.
Vital Statistics of Hong Kong. 1950-1983
CHART 1.1
4imbalance which produced the growth of population in later years'.
Natural increase contributed more to population growth during this
period, except for the years following 1978 during which there was a
massive inflow of immigrants (see table 1.1). The span of the
imbalance was less than two decades. Starting from the 60's, the
mortality rate became rather stable. However, at the same time, a
downward trend of the fertility rate gradually became apparent. By
the 70's the fertility rate in Hong Kong was below the replacement
level2.
The decline in fertility rate occurred in every age bracket
for women over the period 1961-1981, reflecting both changes in
marital and fertility behaviours. In our study of fertility demand,
we further concentrate on marital fertility behaviour since local
fertility is almost entirely channelled through marriage. We apply
Becker's model of fertility demand to explain micro cross-section
data and then use our estimated coefficients based on the household
analysis of differences in the number of children ever born to
explain the change in marital fertility rate for the periods
11n terms of numbers, the population of Hong Kong grew from 3.1
million to 5.3 million between 1961 and 1983.
2Total fertility rate, a measure indicating the replacement
level of a population, amounted to only 1.713 in 1983. The rate is
defined as the sum of the age-specific fertility rates in a given
year representing the number of children that a woman would bear,
ignoring mortality, if she were subject throughout her reproductive
ages to the fertility rates prevailing in that year.
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1961-1971 and 1971-1981.
The decline in marital fertility rate can be discerned from the
changes of age-specific marital fertility rates (ASMFR) 3 (see table
1.2). To facilitate discussion, we combine the various age groups
into two categories, i.e. ages 15-34 and 35-49. In the younger age
bracket, the ASMFR dropped from 1,795 live births per 1,000 ever-
married women in 1961 to 981 live births per 1,000 ever-married
women in 1981. In the older age bracket, the corresponding drop was
from 230 to 44 live births per 1,000 ever-married women. Both ASNFR
drops reflect changes of fertility behaviour over the period 1961-
1981. The big drop for the older age bracket indicates that women
were both having fewer higher order births and shortening the period
of*childbearing. This is supported by evidence that those fourth
and higher order births accounted for 33% of.the total births for
women in 1971 but shrank to 8% in 19814• and from table 1.2, women
aged over 35 were becoming more unlikely to bear children in these
recent two decades.
In Chapter two we outline the theoretical framework of the
The ASMFR is defined as the ratio of the number of live birth:
born to ever-married women of a given age group during the year to
the total female population in that age group at the middle of that
year. It takes into account the differences in the marital
composition of women of childbearing age in explaining fertility.
4Census and Statistics Department. Demographic Trends in Hong
Kong. 1971-82. Hong Kong Government Printer, 1984, pp. 39-40.
6TABLE, 1.2
AGE-SPECIFIC MARITAL FERTILITY RATES
(per 1,000 ever-married women),
1961, 1971, 1976 1981
Year Age of Women
15-19 20-24 25-29 30-34 35-39 40-44 45-49
1961 721 458 368 248 152 66 12
LOU) (100) (100) (100) (100) (100) (100)
1971 581 447 304 172 86 29 4
(81) (98) (83) (69) (57) (44) (33)
1976 444 347 258 129 50 15 2
(62) (76) (70) (52) (33) (23) (17)
1981 346 302 222 ill 36 7 1
(48) (66) (60) (45) (24) (11) (8)
Note: Index of ASMFRs computed on unrounded figures with 1961
taken as base (100) are shown in parenthesis.
Sources: Hong Kong Population and Housing Census 1971, Main
Report.
Demographic Trends in Hong Kong, 1971-82.
7economic approach to fertility demand. Chapter three describes the
specification of the estimating model and the micro cross-section
data from 1976 By-Census which are used in this study. Chapter four
presents and interprets regression results. Chapter five explains
the fertility decline in Hong Kong using the results obtained in the
previous chapter. Chapter six concludes the study.
8CHAPTER 2
THEORETICAL FRAMEWORK
2.1 Introduction of An Economic Approach to Fertility Demand
Following Becker (1965), we abstract from the life cycle effects
of the family's economic and demographic behaviour. A one period
comparative statics framework will be used. A given couple is
considered to have adopted, at the beginning of marriage, a utility
maximizing lifetime plan of demand for children, including
expenditures of time and money on children, and of demand for other
sources of satisfaction not related to children. The utility
function being maximized reflects the tastes and preferences of all
family members as they are taken into account by the couple, who are
assumed to make all family decisions.
The couple will be assumed to have perfect and costless control
over their fertility outcomes and to possess perfect foresight
concerning all relevant demographic and economic variables over the
course of their marriage, so that the lifetime plan adopted ex ante
at marriage coincides with the ex post observations of their
completed fertility.
92.2 An Economic Approach to Fertility Demand
The household demand approach to fertility can be stated as a
problem of maximizing a single-period family utility function, the
arguments of which consisting of final untraded consumption
commodities produced by the household, subject to a budget
constraint defined in terms of the husband's and the wife's time and
property income of the family.
We begin with the family utility function,
(eq. 2.1)
where zC and zG are final consumption commodities produced by the
family, specifically child services and a composite bundle of other
commodities. The production functions are
(eq. 2.2)
where ti is the wife's time input, ti the husband's time input, and
xi a set of market goods inputs. The production functions are
assumed to be constant returns to scale (CRS) with constants Of and
i representing the wife's and the husband's efficiency of time
respectively. The costs of producing z are
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where-1i is the average(= marginal) cost, wf the wage of the
wife, wm the wage of the husband, and pi is the price of xi. The
family budget constraint in conventional form is
eq. 2.4)
where v is property income, tf hours of market work of the wife,
and ti hours of market work of husband. Now define,
(eq. 2.5)
where tf and tm are the total time available to the wife and the
the husband respectively. Then it follows from (eq. 2.3), (eq. 2.4)
and (eq. 2.5) that the budget constraint (eq. 2.4) can be rewritten
as
(eq. 2.6)
where F is full income and
(eq. 2.7)
is linearly homogeneous. Now define as the household general
11
price index. It has the property that
(eq. 2.8)
where the symbol E denotes the natural logarithmic differential
operator, din. Now maximizing the utility function (eq. 2.1) subject
to the budget constraint (eq. 2.6) in order to derive the demand
functions for the z's.
(eq. 2.9)
whose logarithmic differentials are
where is the income elasticity of demand for zi and T is the








A household produced commodity is said to be wife (or husband)
time intensive, if the wife (or husband) time value share of the ful
share of that wife's (or husband's) time in all household commodities
taken together. It is generally assumed in the study of fertility
that children are intensive in mother's time, so that
Now define,
(eq. 2.14)
that is, is the average of the Similarly define as the
cist of the commodity, exceeds the average time value
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average of the E(mlS. Further define
(eq. 2.15)
which is the weighted average of the 9 and BxG, the fraction of
full income spent on market goods. Also define
(eq. 2.16)
where p is the conventional general price index of market goods.
Taking these goods as numeraire, (that is, p 1, and Ep 0), it
follows from (eq. 2.14), (eq. 2.15) and (eq. 2.16) that (eq. 2.13)




is the family real income. Hence from (eq. 2.17) and (eq. 2.18),
(eq. 2.19)
14
Now substitute (eq. 2.12) and (eq. 2.19) into (eq. 2.10) and collect
terms,
(eq. 2.20) Ezi
Fertility demand is a function of F and C, where C depends on
the exogeneous variables wf, will, pi, and T. In other words, the
family's capacity to obtain satisfaction from child services and from
the bundle of other commodities is limited by these parameters- its
property income, earnings capacities of the husband and the wife,
prices of market goods, and the-wife's and husband's efficiency of
time. The family allocates its resources optimally between zc and zG
production by choosing wife's time inputs( tC, tG), husband's time
inputs( tmC, tMG), and market goods( xC, xG) so that it maximizes
household utility. Since the value of time and household production
functions differ across families, the total cost of producing and
rearing children also differs. Hence, even if wf's, wm's and pc's
are the same, the Irc's may differ and the families may consume
different amounts of zC.
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2.3 Concluding Remarks
From (eq. 2.20), we note that holding other things constant,
(1) a rise in v leads to a higher demand for zC (2) a rise in f or
0m or both leads to a higher demand for zC (3) a rise in pC leads
to a lower demand for zC and (4) a relative rise in efficiency of
time in producing zC whether due to the wife or the husband or both
leads to a higher demand for zC. However, it is more complicated
for cases when there is a rise in wf or wm or both. An increase in
wf adds to family full income. This part of the effect is analogous
to the case of an increase in v, represented by wfti C/F, leading to
a higher demand for zC. However, there is a negative substitution
effect in consumption due to the higher price of time, wf,
represented by kGG( 9 c- 9tG )Ewf, leading to a lower demand for zC.
The overall effect depends on the relative magnitude of these two
opposing forces which cannot be determined a priori. The case for a
rise in wm is similar.
However, economists anticipate that the effect on demand for
children of a change in the husbands' wage should be more likely to
be positive than that of a change in wife's wage. If husband's time
is not an important input into the production of child services but
husband's earnings an important source of family full incomel, then
an increase in the husband's market wage raises family income and
leads to a,positive demand for children, because of a large income
effect and a small substitution effect. An increase in the wife's
16
market wage, however, has a small income effect and a large
substitution effect, thereby leading to the contrary.
Economic theory implies that a change in the price of any
commodity changes in opposite direction the income-compensated
demand for that commodity. This formulation of the demand for
children in terms of time-intensity weighted price and income
effects yields several refutable empirical propositions. The effect
of an exogeneously determined increase in the net price of a child
should decrease the demand for children. The effect of a permanent
increase in income, holding prices of other goods constant, is
assumed to increase a family's resources and stimulate demand for
children. However, it highly depends upon the ultimate source of
the increase in income. For any increase in income other than from
property, an offsetting increase in the opportunity cost
(price-of-time) of a child may also take place, eventually weakening
or outweighing the net effect of the increased income.
lGenerally, it may be assumed that wmti wftf, since both the
husband's market wage and market hours worked tend to exceed those
of the wife's. The positive income effect associated with a change
in the husband's wage will, therefore, usually exceed that




8.1 specification of the Fertility Demand Model
for practicai reasons, we make some simplifications to
(eq. 2.20): (1) the price of goods has probably less variation than
the price of time faced by each family, hence the effect of Epp can
be ignored (2)-we omit the property income variable because it is
not available in our data set. Hence, (eq. 2.20) becomes
(eq. 3.1)
for child services. We assume further that
zC can be proxied by the cumulative supply of births at the end of
childbearing;
can be measured by husband's permanent earnings
can be measured by wife's permanent earnings
can be measured by husband's educational level
can be measured by wife's educational level.
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However, wife's earnings are not observed for those women who do
not work. To predict it on the basis of common characteristics using
only information of those who work suffers from sample selection
bias. Therefore, wife's educational level, WEDUC, which is measured
by her years of schooling is used instead. It represents both the
effects of a change in her market price of time and efficiency at
home. But we assume that it measures chiefly the market value of her
time. Similarly, we can assume the same for men. Both changes in
husband's market price of time and his efficiency at home can be
measured by husband's educational level, HEDUC, which is measured by
his years of schooling and it also measures the market value of his
time chiefly.
However, husband's earnings are usually observed for almost all
men. Hence, it is possible to use them in the fertility demand
equation. The actual variable is the predicted earnings of the
husband, HPDEARN, because it is a better proxy of his permanent
earnings than actual earnings. HPDEARN is an estimate of the log
monthly earnings of the husband based on his education, experience
and occupation (see Appendix 1). The husband's home efficiency, in
this case, can be purely represented by his educational level, HEDUC.
This study further adopts a specification due to K. H. Anderson
(1983) for estimating fertility demand so as to incorporate data of
19
incomplete fertility as well as completed fertility observationsl.
Anderson's specification includes a biological adjustment term to
capture wife's age effect on completed fertility. Previous works
assume that fertility is a linear function. of a woman's age, (Ben-
Porath, 1973 and Gardner, 1973) which is not very realistic. We
plot the cumulative fertility against mother's age. It gives a
slightly ogive or S-shaped pattern of growth (see chart 3.1)2.
The procedure used in this study, therefore, is to estimate the
demand for children constrained by a non-linear biological supply
function. The functional form of this general S-shaped curve is
represented by a negatlve exponetial function:
where zC is the cumulative supply of births at the end of
childbearing
znC the current number of births;
a the mother's current age;
1Most croos sectional study of fertility acquire data for
completed fertility. But the household data for completed fertility
are associated only with relatively older couples. This would make
not only a substantial reduction of number of observations but there
are also inaccuracies due to reporting errors commonly occurred in a
sample of older women (Boulder Rosenzweig, 1978).




Mean Number of Live Births to Women Born in 1934
Note: This plot employs figures from Demographic Trends in Hong Kong
1971-82", pp. 114-116, Census and Statistics Department, Hong Kong.
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ao her age at the beginning of menarche and, for simplicity,
assumed to be a known constant across all women and
Y a coefficient.
Rewritting in logarithms, (eq. 3.2) becomes:
The regression equations for the demand for completed fertility (zC)
are specified in two ways:
(eq. 3.4)
(eq. 3.5)
wnere ctu is the number or cnilaren ever born to a marriea woman, a
proxy for zn. It is the number of live births to an ever-married
woman and does not include'adopted children or children born to her
husband. by a different wife. It is treated in the estimation in log
3form. DELTAGE, age of wife, is a measure of the difference between
3The zero-values are approximated as 1*E-6 so that the log
operator could be effective.
22
wife's actual age and 14, a- ao, where 14 is assumed to be the age
at which a woman begins to be able to conceive4. and))' are
coefficients whereas u and u' are the disturbance terms in (eq. 3.4)
and (eq. 3.5) respectively.
The demand for births can now be estimated using the current
number of births in all households for married women adjusted
according to the age pattern of fertility observed in the sample for
given a0. It is expected that 1 0 1 0 1 2 1 2;and
0. Nonlinear least squares estimation (NLIN) techniques using
the Gauss-Newton method is employed to estimate (eq. 3.4) and
(eq. 3.5).
3.2 Data and Sample
The estimations are mainly based on two sets of household data,
namely, 1% sample of the Hong !ong By-Census 1976, the Primary
Sample, and the Sub-Sample being a subset of the Primary Sample
which contains all observations in the Primary Sample excluding
zero-child families. In both sets of regressions, only those couples
with spouse present are selected, i.e. the sample contains women who
4We follow the official definition classifying 15-49 as women's
childbearing age period.
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were currently married and were living with their husbands at the
time of the interview which was in August for the 1976 By-Census.
There are 6,029 observations in the Primary Sample and 5,571




EMPIRICAL FINDINGS AND INTERPRETATION
4.1 Introduction
This chapter discusses the results of regression analyses
designed to test the hypothesized effects of economic variables on
the proportion of change in number of children ever born (CEB).
Various combinations of VIEDUC, HEDUC, and HPDEARN are regressed on
ln(CEB) with the Primary Sample data and the Sub-Sample data
separately.
The results are similar to those earlier studies of.fertility
demand in other countries (see Ben-Porath, 1973 and Anderson, 1983)
and the results are also similar for the two samples. Regression
results' are shown in table 4.1 while sample statistics of all the
variables are presented in Appendix 2.
1It is worth mentioning that due to an approximation of zero
number of CEB by 1*E-6 to make the log form estimation feasible




REGRESSIONS ON LOG CHILDREN EVER BORN
Using Wife's Years of Schooling,
Husband's Predicted Earnings, and
Husband's Years of Schooling
in Various Combinations 1976 By-Census Data
Sample Primary Sub Primary Sub
2.0988* 1.5260* -2.3701* -1.5355*Constant
(11.0) (101.) (-1.89) (-8.04)
-0.0615* -0.0229* -0.0710* -0.0228*WEDUC
(-4.66) (-11.7) (-5.29) (-11.3)




-0.0281* -0.0118* -0.0627* -0.0117*HEDUC
(-2.20) (-6.13) (-4.92) (-4.88)
-2.49 -1.03 -5.56 -1.02
0.0428* 0.1575* 0.0407* 0.1575*DELTAGE
(8.84) (51.4) (8.54) (51.2)
0.1151 0.8208 0.1170 0.8208SSR/SST
6209 5571 6209 5571Sample Size
Notes: 1. Asterisked coefficients are significantly different
from zero at the 5% level.
2. Asymptotic t-values are in parenthesis.
3. Elasticities evaluated at the sample means are in
brackets showing 10% changes of independent variables.
4. SSR/SST is a ratio computed from the regression sum of
squares to the total sum of squares in NLIN.
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4.2 Wife's Market Price of Time and Efficiency of Time Effects
In all regressions, the effect of wife's years of schooling on
fertility is clear cut. A strong negative result has been verified
(see table 4.1). An additional year of schooling reduces fertility
by 6.2% in the Primary Sample (see table 4.1, column 2) and by 2.3%
in the Sub-Sample (see table 4.1, column 3), keeping HEDUC and
DELTAGE constant. In terms of elasticities, a 10% increase in wife's
years of schooling, keeping constant HEDUC, HPDEARN and DELTAGE,
reduces fertility by 4.5% in the Primary Sample (see table 4.1,
column 4) and by 1.4% in the Sub-Sample (see table 4.1, column 5).
The robust significance of WEDUC supports the hypothesis that the
effect of kGG( 8fC- etG) on fertility demand is strongly negative.
It is a dominant factor though there are positive effects induced by
rises in f and rises in wftl C/F along with higher wife's years of
schooling.
Comparing the results across two samples, coefficients ontainea
in the Primary Sample are more negative than those in the Sub-Sample.
The Sub-Sample suffers from sample selection bias by arbitrarily
excluding women who are less fecund. This may account for the less
negative coefficients in the Sub-Sample. However, by assigning an
arbitrary value of ln(O.000001) to the dependent variable for those
with no children, we may have induced other biases.
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4.3 Husband's Market Price of Time and Efficiency of Time Effects
The results of the two types of specifications, as represented
by (eq. 3.4) and (eq. 3.5) of husband's market price of time and
efficiency effects are as follows:
For the specification given by (eq. 3.4), HEDUC exerts a negative
effect on fertility. An additional year of schooling reduces
fertility by 2.8% in the Primary Sample (see table 4.1, column 2)
and by 1.2% in the Sub-Sample (see table 4.1, column 3). The
estimated values of the coefficients for HEDUC are much less
negative than the corresponding ones for WEDUC, which is consistent
with the prediction of theory.
For the specification given by (eq. 3.5), HPDEARN exerts a significant
positive effect in the Primary Sample and an insignificant negative
effect in the Sub-Sample on fertility demand (see table 4.1 again).
A 10% increase in husband's predicted earnings increases fertility by
7.1% in the Primary Sample (see table 4.1, column 4) and reduces
fertility by 0.02% in the Sub-Sample (see table 4.1, column 5),
keeping WEDUC, HEDUC and DELTAGE constant. These results support the
argument that the net effect of an increase in the market price of
time for males is much more positive than for females.
The estimated coefficients for HEDUC are more negative in
column 4 and column 5 of table 4.1, compared with those in column 2
28
and column 3. It implies that the effect of kG BtcEG is great
than the total of kCG9tCE(3C and CEFm and reflects that the tin
share of the bundle of other commodities for husband, GmG is mu
greater than that of child, 9tC in most families, assuming
Emc=Emg.
4.4 Wife's Age Effect
wife's age variable, specifically the differential between
wife's actual age and the age capable of having children, DELTAGE,
is entered in all the regressions to adjust for the effect due to
incomplete fertility in the samples. The effect of an additional
increase of DELTAGE on the proportionate change of CEB is:
(eq. 4.1) D CEB/CEB* 1/3DELTAGE
= 3 Ye- Y*DELTAGE/( 1- e-V*DELTAGE
The estimated coefficient for this age of wife variable is
greater than zero, i.e., Y 0. A positive y implies that older
cohorts could have more children. An additional year within the
reproductive age increases fertility by a non-constant percentage,
the value of which depends positively on the age differential between
the wife's actual age and 14.
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4.5 Concluding Remark
The regression estimates generally support our prior expectation
of parameters in Chapter 3: l <0; 1< 0 <1<2and
3 0. To summarize, empirical evidences support the hypothesis
that if the wife's market price of time represented by WEDUC is
rising, she will have less CEB and a couple will have more CEB if
2the husband's permanent income represented by HPDEARN is higher.
To further support these findings. Appenaix j eexniDits ana
discusses regression estimates of Primary Sample using another two
approximations of zero number of CEB, i.e. 1*E-9 and 1*E-3. Appendix
4 exhibits and discusses regression estimates of Sub-Sample using
another three sample sizes, i.e. one-quarter, one-half and three-
quarter of the size of Sub-Sample.
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CHAPTER!
EXPLANATION OF SECULAR DECLINE IN MARITAL FERTILITY RATES
5.1 Introduction
This chapter explains the secular decline in marital fertility
rates in Hong Kong. We focus on the proportionate change in total
marital fertility rate (TNFR) 1 which is defined as the sum of the
ASMMFRs in a given calendar year representing the number of children
that an ever-married wornan would bear, ignoring mortality, if she
were subject throughout her reproductive ages to the fertility rates
prevailing in that year. This measure represents a hypothetical
completed average family size if marital fertility were to remain
constant at a given level2. The respective values in 1961, 1971,
1976 and 1981 are 10.125, 8.115, 6.225 and 5.125. We apply the
results established earlier to explain this decline.
1This measure suffers from the defect that it takes account of
all ever-married women. However, separated or divorced women account
only a small portion, less than 2%, in female population so that it
is assumed that the inclusion of them in TMFR does not affect the
analysis very much (see Appendix 5).
2It is different from the official definition which identifies
TFR as the measure of a hypothetical completed family size.
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Using the regression estimates of our fertility demand model
and the population statistics of the four abovementioned calendar
years (see Appendix 5), we compute predicted proportionate changes in
number of children ever born over two periods, i.e., 1961-1971 and
1971-1981, for comparison with the respective proportionate changes
in TMFR. The purpose is to see whether our estimating model
possesses explanatory power over time.
We compare by computing the predicted proportionate changes in
CEB for four hypothesized families each of which represents all
other families of Hong Kong in one particular year, i.e. 1961, 1971,
1976 and 1981. For the wife's and the husband's years of schooling,
we take the mean years of schooling for female, age 20-50, and male,
age 20-60, as the respective proxies. For the wife's age, we take
the mean age of ever-married women, age 20-50, of the respective
years. From the following equation,
5.1) a CEB/CEB= iaWEDUC+ d2aHEDUC
+( 3Ve- *DELTAGE)/( 1- e-Y*DELTAGE) *DELTAGE
we can compute the predicted proportionate changes in CEB for these
four hypothesized families. Regression estimates from the two
samples are used to make the predictions. The computed predicted
values are then compared with the actual proportionate changes in
TMFR. Since the male earnings data are not available, we cannot mak
use of the regression estimates from (eq. 3.5) to perform similar
predictions.
32
5.2 Explanation of the Secular Declin,
Table 5.1 shows the predicted proportionate changes in CEB and
its comparison with the actual proportionate changes in TMFR for
the period 1961-1971 and 1971-1981 based on the regression estimates
using the data of the Primary Sample which regress ln(CEB) on WEDUC,
HEDUC and DELTAGE. Table 5.2 presents similar results based on those
from the Sub-Sample.
The household demand approach to fertility accounts for 89.3%
and 87.0% of the actual proportions of decline in TMFR in the two
periods 1961-1971 and 1971-1981 respectively for the Primary Sample
(see table 5.1). And it accounts for 24.2% and 24.6% of the actual
proportion of decline in TI4FR in these two periods respectively for
the Sub-Sample (see table 5.2).
In Chapter 4, we have pointed out the Sub-Sample contains
sample selection bias of ignoring less fecund women thereby leading
to less negative regression estimates. It is due to this smaller
negativeness that a.low degree of accountability has resulted for
the Sub-Sample. Furthermore, our proxies of the variables are crud
and it might have been better if we could use earnings variable
instead.
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(A) Effects of Changes in Years of Schooling
The effect of rises in wife's and husband's years of schooling,
together explain over 40% of the proportions of decline in TMFR for
the periods 1961-1971 and 1971-1981 based on the Primary Sample (see
table 5.1) while the corresponding percentage is over 16% for the
same two period based on the Sub-Sample (see table 5.2). For the
period 1961-1971, the average wife's years of schooling rose by li
years while the husband's rose by less than 4 months. Accordingly,
wife's educational attainment accounts for 40% and 15% of the
declines for the Primary Sample and the Sub-Sample respectively
while husband's educational attainment accounts for additional 5%
and 2% of the declines in the two samples respectively. For the
period 1971-1981, wife's share fell to 33% in case of the Primary
Sample and 12% in case of the Sub-Sample but husband's share rose to
10% in case of the Primary Sample and 4% in case of the Sub-Sample.
The corresponding rises in wife's and husband's years of schooling
are about 2 years and are li years respectively. Hence, these two
variables together have contributed a constant significant share in
explaining the secular decline of TI4FR in these two periods.
(B) Effects of Changes in Age Structure of Married women
The change in the mean age of married women contributes 45% and
44% in the proportion of marital fertility declines for the periods
1961-1971 and 1971-1981 based on the results of the Primary Sample
(see table 5.1), while it contributes 7.5% and-8.2% for the periods
1961-1971 and 1971-1981 based on the results of the'Sub-Sample.
Throughout 1961-1981, the mean age of ever-married women declined by
34
TABLE 5.1
PREDICTED PROPORTIONATE CHANGES IN CHILDREN EVER BORN
AND COMPARISON TO ACTUAL PROPORTIONATE CHANGES IN
TOTAL MARITAL FERTILITY RATES OVER TIME, 1961-1971 & 1971-1981
Based on NLIN Regression of the Primary Sample,
Using Years of Schooling as Household Variables



















HEDUC -0.0281 0.3216 -0.0090 1.3137 -0.0369
<5.08> <11.5>
(4.54) (10.0)
DELTAGE 0.0428 -1.1828 -0.0896 -1.9842 -0.1630
<50.6> <50.9>
(45.2) (44.3)
Total Predicted Proportionate -0.1772 -0.3205
<100.0> <100.0>




Note: 1. Percentage shares of the predicted effect in the
total predicted proportion of change are in brachets.
2. Percentage shares of the predicted effect in the
actual proportion of change are in parenthesis.
3. Year 1961 is taken as the base of all proportionate
changes in CEB or in TMFRs for the period 1961-1971.
4. Year 1971 is taken as the base of all proportionate
changes in CEB or in TMFRs for the period 1971-1981.
Changes in CEB
in TMFRs
% of Actual Proportion
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TABLE 5.2
PREDICTED PROPORTIONATE CHANGES IN CHILDREN EVER BORN
AND COMPARISON TO ACTUAL PROPORTIONATE CHANGES IN
TOTAL MARITAL FERTILITY RATES OVER TIME, 1961-1971 1971-1981
Based on NLIN Regression of the Sub-Sample,
Using Years of Schooling as Household Variables
1471- 14811961- 1971
Regression Changes in Predicted Changes in Predicted
Coefficients Independent Effect Independent Effect















24.624.2% of Actual Proportion
Note: 1. Percentage shares of the predicted effect in the
total predicted proportion of change are in brackets.
2. Percentage shares of the predicted effect in the
actual proportion of change are in parenthesis.
3. Year 1961 is taken as the base of all proportionate
changes in CEB or in TMFRs for the period 1961-1971.
4. Year 1971 is taken as the base of all proportionate
changes in CEB or.in TMFRs for the period 1971-1981.
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3j years. The change in age structure contributes another
significant share in the explanation of the marital fertility rate
decline.
5.3 Marital Fertility Rate Forecasts
In this section, we apply the regression estimates from both
the Primary Sample and the Sub Sample separately to forecast the
proportion of decline in TMFR for the period 1976-1981. Based on
the regression estimates of the Primary Sample, we forecast a
decline of 16.9% in TMFR for the period 1976-1981 while the actual
decline was 17.7% (see table 5.3). This result is not wide off the
mark. The forecast of decline which is based on the regression
estimates of the Sub-Sample is 5.2% (see table 5.4). The explained
proportionate change accounts for 95.8% and 29.5% of the actual
proportionate change based on the regression estimates of the Primary
Sample and the Sub-Sample respectively. It therefore suggests that
by using the economic approach to fertility demand, we could forecast
future marital fertility rates more accurately. Using TMFR of 1976
and the forecast proportionate declines of TMFR, we obtain the
forecast value of TMFR in 1981 as 5.171 and 5.901 based on the
Primary Sample and the Sub-Sample respectively. The forecast value




PREDICTED PROPORTIONATE CHANGES IN CHILDREN EVER BORN
AND COMPARISON TO ACTUAL PROPORTIONATE CHANGES IN
TOTAL MARITAL FERTILITY RATES OVER TIME, 1976-1981
Based on NLIN Regression of the Primary Sample,




















Note: 1. Percentage shares of the predicted effect in the
total predicted proportion of change are in brackets.
2. Percentage shares of the predicted effect in the
actual. proportion of change are in parenthesis.
3. Year 1976 is taken as the base for all proportionate
chanqes in CEB or in TNFRs for the period 1976-1981.
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TABLE 5.4
PREDICTED PROPORTIONATE CHANGES IN CHILDREN EVER BORN
AND COMPARISON TO ACTUAL PROPORTIONATE CHANGES IN
TOTAL MARITAL FERTILITY RATES OVER TIME, 1976-1981
Based on UILIN Regression of the Sub-Sample,



















29.5% of Actual Proportion
Note: 1. Percentage shares of the predicted effect in the
total predicted proportion of change are in brackets.
2. Percentage shares of the predicted effect in the
actual proportion of change are in parenthesis.
3. Year 1976 is taken as the base for all proportionate
changes in CEB or in TMFRs for the period 1976-1981.
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5.4 Concluding Remarks
Though changes in age structure of married women play a major
role'in the explanation of secular decline of fertility rates over
the two decades 1961-1971 and 1971-1981, section 5.2 has exhibited
the factor of rise in the market price of human time contributing
another significant share in the explanation as well, i.e., it
validates the adoption of this factor in the explanation. In terms
of the share of accountability for the actual proportionate decline,
the ratios of the effects of changes in years of schooling to the
effects of changes in age structure of married women are 1:1 in case
of the Primary Sample and 2:1 in case of the Sub-Sample. Section
5.3 has shown that the inclusion of the factor of rise in the market
price of human time, represented by the rises in female and male
years of schooling, is able to produce a more accurate forecast for
future variations in fertility rates than that using the change in
age structure factor alone. The exclusion of the factor of human
market price of time results in 42.7% and 8.8% prediction of
proportionate changes in marital fertility rate forecast (see
table 5.3 and 5.4 again) for the Primary Sample and the Sub-Sample
respectively while an inclusion of the variable can improve the
respective prediction up to 95.8% and 29.5%. Therefore we can
conclude that any fertility rate projection which takes into
consideration rises in the market price of human time (both male and





The result here indicate that fertility could be viewed as an
economic choice in which traditional income and price variables
matter, and can be used to explain the differential fertility
behaviour across families and changes in fertility rates over time.
The household fertility demand model, based on the findings from
micro census data, does predict over time a declining rate of marital
fertility.
The empirical results confirm the following propositions:
1. Increases in the wife's schooling reduce fertility.
2. Increases in the husband's earnings increase fertility.
3. Increases in the husband's schooling reduce fertility but the
effect is much weaker than that of wife's.
It should be noted, however, that given the crudity of our
variables and the highly simplified nature of our econometric model,
our empirical test is consistent with Becker's model of fertility
demand, but it does not exclude other alternative explanations for
fertility demand variations across families. For example, wife's
schooling might account for differences in taste in fertility demand
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and this taste difference might account for differences in children
ever born. This intuitive approach to explain differential fertility
behaviour across families cannot be rejected in this study.
In a country like Hong Kong where fertility is almost entirely
channelled through marriage, we use our estimated coefficients from
household analyses of differential fertility behaviour to explain
the change in marital fertility rates for 1961-1971 and 1971-1981.
Satisfactory forecasts are obtained which account for 89% and 87% the
variations with respect to the above two periods through the use of
regression estimates from the Primary Sample, whereas our fertility
demand model accounts only 24% and 25% of the variations with respect
to the two periods using the regression estimates from the Sub-
Sample. These unsatisfactory results may be due to sample selection
bias in the Sub-Sample, the crude nature of our variables and the
unavailability of male earnings data over time. The forecasts of the
total marital fertility rate for 1981, based on the information about
rises in male and female years of schooling and the regression
estimates, are quite close to the actual rate. The findings give
support to the economic approach to fertility demand. Again, we do
not exclude other approaches to explain the respective secular
Ar-rinP in fertility rates.
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APPENDIX 1
ASTIMATION OF MALE EARNINGS FUNCTION, 1976
Lscimation or earnJIlys LUfl iUI1 UbCU LU a51y11 VQ-LUUC- UV 4-11'U
variable HPDEARN for each observation in the Primary Sample and
the Sub-Sample. Sample: men with earnings in the reference month,
August 1976 and whose wives are present. Explanatory variables
are listed below:
Hr1)U1,G HEDUC2,
husband's years of experience in the labour market,HEX
HEX2 HEX2,
1 if the husband is a Chinese 0 if otherwise,HCHINESE
1 if the husband's occupation is a manager or an
MGR
official 0 if otherwise,
1 if the husband's occupation is a clerical worker or a
CLR
salesman and kindred 0 if otherwise,
1 if the husband's occupation is a craftsman, foreman
CRF
and kindred 0 if otherwise,
1 if the husband's occupation is an operative and
OPR
kindred 0 if otherwise,
1 if the husband's occupation is an agricultural
AG R
worker 0 if otherwise,
1 if the husband's occupation is member of armed
ARM
forces 0 if otherwise,
1 if any other occupation, except professional,OT H
technical and kindred 0 if the husband's occupation
being professional, technical and kindred.
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TABLE A1.1































Notes: 1. Asterisked coefficients are significantly
different from zero at the 5% level.
2. t-values are in parentheses.
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APPENDIX 2
DESCRIPTION OF SAMPLE STATISTICS-- HOUSEHOLD DATA
The tables, A2.1 and A2.2, in this appendix present sample
statistics of the Primary Sample and the Sub-Sample from 1976
By-Census data respectively.
TABLE A2.1
SESCRIPTON OF SAPE STATISTICS. PRIMARY SAMPLE






Note: AGEW represents the actual age of wife.
TABLE A2.2
DESCRIPTION OF SAMPLE STATISTICS, SUB-SAMPLE






Mote: AGENT represents the actual age of wife.
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APPENDIX 3
REGRESSIONS ON LOG CHILDREN EVER BORN USING DIFFERENT
APPROXIMATIONS OF ZERO VALUE OF CHILDREN EVER BORN
Table A3.1 exhibits regression results using WEDUC and HEDUC
regressing on log CEB whereas the regressions adopt 10-9, 10-6, and
10-3 separately as an approximation of zero value of CEB. Table A3.2
shows similar comparison by introducing one more explanatory
variable. HPDEARN.
The two comparison tanles conciuue L11dL evCi1 U511/y U1LS.cLC111.
approximations of zero value of CEB, our major findings of this
study retain. They include the sign and the significance of
regression estimates. In addition, the ranking of the value of
regression estimates of HEDUC and WEDUC preserve too. Thus,
different approximations of zero value of CEB does not play a major
role in our study.
46
TABLE A3.1
REGRESSIONS ON LOG CHILDREN EVER BORN
Using Wife's Years of Schooling, and
Husband's Years of Schooling;
1976 By-Census Data (the Primary Sample)
with Different Approximations of Zero Value
of Children Ever Born
Approximation





































Notes: 1. Asterisked coefficients are significantly different
from zero at the 5% level.
2. Asymptotic t-values are in parenthesis.
3. SSR/SST is a ratio computed from the regression sum of
squares to the total sum of squares in NLIN.
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TABLE A3.2
REGRESSIONS ON LOG CHILDREN EVER BORN
Using Wife's Years of Schooling,
Husband's Predicted Earnings, and
Husband's Years of Schooling,
1976 By-Census Data (the Primary Sample)
with Different Approximations of Zero Value
of Children Ever Born
Approximation












































Notes: 1. Asterisked coefficients are significantly different
from zero at the 5% level.
2. Asymptotic t-values are in parenthesis.
3. SSR/SST is a ratio computed from the regression sum of
squares to the total sum of squares in NLIN.
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APPENDIX 4
REGRESSIONS ON LOG CHILDREN EVER BORN
USING DIFFERENT SAMPLE SIZES
Table A4.1 exhibits regression results using WEDUC and HEDUC
regressing on log CEB whereas the regressions take part in four
different sample sizes, being 100%, 75%, 50%, and 25% of the size of
Sub-Sample. Table A4.2 shows similar comparison by introducing one
. r%v---% variaIA_P1)FARN_
The two comparison tables conclude that even using different
sample size in the regressions, our major findings of this study
retain. They include the sign and the significance of regression
estimates. In addition, the ranking of the value of regression
estimates of HEDUC and WEDUC preserve too. Thus, different sample
sizes does not affect our study greatly.
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TABLE A4.1
REGRESSIONS ON LOG CHILDREN EVER BORN
Using Wife's Years of Schooling, and
Husband's Years of Schooling
1976 By-Census Data (the Sub-Sample)
with Different Sample Sizes
100% 75% 50% 25%Sample
1.5260 1.4908 1.4448 1.5317Constant
(101.) (82.9) (63.0) (48.2)
-0.0229 -0.0219 -0.0186 -0.0191W E DU C
(-11.7) (-9.72) (-6.78) (-5.02)
-0.0118 -0.0097 -0.0096 -0.0145
HEDUC
(-6.13) (-4.31) (-3.55) (-3.81)
0.1575 0.1507 0.1451 0.1405DELTAGE
(51.4) (44.9) (38.8) (27.9)
0.8208 0.8110 0.7926 0.8085SSR/SST
5571 4178 2786 1393Sample Size
Notes: 1. Asterisked coefficients are significantly different
from zero at the 5% level.
2. Asymptotic t-values are in parenthesis.
3. SSR/SST is a ratio computed from the regression sum of
squares to the total sum of squares in NLIN.
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TABLE A4.2
REGRESSIONS ON LOG CHILDREN EVER BORN
Using Wife's Years of Schooling,
Husband's Predicted Earnings, and
Husband's Years of Schooling;
1976 By-Census Data (the Sub-Sample)
with Different Sample Sizes
100% 75% 50% 25%Sample
-1.5355 1.6645 1.3926 1.3141Constant
(-8.04) (7.77) (5.61) (3.92)
-0.0228 -0.0215 -0.0188 -0.0197
WEDUC
(-11.3-) (-9.29) (-6.67) (-5.03)
-0.0015 -0.0271 0.0082 0.0343HPDEARN
(-0.05) (-0.81) (0.21) (0.65)
-0.01170.0083 -0.0101 -0.0165
HEDUC
(-4.88) (-2.93) (-2.94) (-3.39)
0.1575 0.1508 0.1450 0.1404DELTAGE
(51.2) (44.8) (38.7) (27.9)
0.8208 0.8110 0.7926 0.8085SSR/SST
5571 4178 2786 1393Sample Size
Notes: 1. Asterisked coefficients are significantly different
from zero at the 5% level.
2. Asymptotic t-values are in parenthesis.
3. SSR/SST is a ratio computed from the regression sum of
squares to the total sum of squares in NLIN.
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APPENDIX 5
DESCRIPTION OF POPULATION STATISTICS-- TIME SERIES DATA
TABLE A5.1
HALE AND FEMALE AVERAGE YEARS OF SCHOOLING
MEAN AGE OF MARRIED WOMEN AND PERCENTAGE OF WOMEN MARRIED
1961, 1971, 1976 & 1981
Male Mean Female Mean Mean Age of% of Women% of Women
Years of Years of Married Married separated





women are those of childbearing age only.
the figures shows percentage of married women of childbearing age
to the total female population.
the figures shows percentage of divorced or separated women of
childbearing age to the total female.population.
Sources: Hong Kong Population census, Main Report; various issues.
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